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Introduction
Since 1970, cardiovascular diseases are the main cause of morbidity and mortality in Brazil, accounting for one third of all deaths in the adult population. 1 Distinct regional patterns are, however, reported by some epidemiological surveys [1] [2] [3] concerning the prevalence of cardiovascular risk factors (CRF). Data related to cardiovascular risks found in Brazil are consistent but are restricted to certain regions and population strata. 4 Therefore, analysis of the prevalence of CRF in different regions and populations can provide information that will contribute to the establishment of national guidelines seeking to meet the specific characteristics of each population 5 and inform health workers, such as nurses, physicians, physical educators, and nutritionists, so that these professionals can estimate the risk of a given individual to develop diseases and then apply appropriate measures according to the magnitude of risk.
Additionally, after characterizing CRF in specific populations, the health professionals can devise and implement educational strategies and intervention protocols to improve the use of existing resources. For this reason, when discussing specific populations, one should take into account the relationship between the individual and the environment, as well as the individual's professional occupation. 6 Sex and age also influence risk behavior related to cardiovascular risk. Hence, there is a need to identify the risk among women and men belonging to different age groups to establish specific preventive or therapeutic measures, monitoring the aging process in each sex. Various studies addressing CRF have been conducted with specific population strata, such as workers from the food industry, 3 university employees, [7] [8] [9] [10] [11] and also adult individuals from metropolitan regions 4, 5 and cities in the interior 2, 12 of Brazil, making it clear that certain population groups present specific characteristics along with regional characteristics, that may influence the prevalence of CRF.
Therefore, knowledge concerning the prevalence of CRF in a population stratum such as college professors, in which a magnitude of risk is established between sexes and among different age groups, can aid health professionals in establishing preventive and/or therapeutic measures to reduce CRF on the morbidity and mortality of this population. In this sense, this study's objective was to determine the prevalence of CRF among professors of a public university and compare the differences between sexes and among age groups.
Methodology
A cross-sectional epidemiological study was conducted with a population of professors working at the Federal University of Viçosa (UFV), MG, Brazil, regardless of gender, ethnicity or age, in 2010. The sample size was computed using the Lwanga and Lemeshow 13 formula. Considering the total number of professors (N=767) in the institution, a standard error of 5%, and a confidence interval of 98%, a sample of 138 professors was needed for probabilistic confidence. A total of 103 men (71.03%) and 42 women (28.97%), corresponding to 18.9% of the faculty at UFV, participated in the study. All the professors were informed of the study and invited to participate in it after the Institutional Review Board approved the project (Of. Ref. No. 009/2009). Individual assessments were scheduled after professors consented and signed free and informed consent forms.
The participants were assessed in the Human Performance Laboratory of the Physical Education Department, UFV, in an acclimatized room (around 22ºC and 55% of humidity). An experienced evaluator, previously trained to administer the study, performed a standard procedure: participants were confirmed to be rested in order to measure resting parameters, anthropometry, capillary sampling, and estimate the cardiorespiratory component. Individual reports were prepared afterward. The following variables were taken into account: age, body mass, height, waist circumference (WC), hip circumference (HC), and abdominal circumference (AC). Serum levels of total cholesterol (TC), triacylglycerol (TG), and blood glucose (Gluc) were also measured together with resting systolic (SBL) and diastolic (DBP) blood pressures.
Measurement and classification of body mass, height, WC, HC, and AC along with body mass index (BMI), and waist-hip ratio (WHR) followed the World Health Organization (WHO) guidelines, 14, 15 and complied with specific parameters for both women and men. TC, TG, and glucose were collected through digital puncturing while the participant was in a rested state and had fasted for at least 4 hours. The equipment used for blood analysis included Accutrend PLUS for TC and TG, and Accu-Chek Go for glucose. The classification of the values obtained for TC and TG followed NCEP 16 criteria, while classification of glucose values followed those provided by the American Diabetes Association. 17 All the blood collection and analysis procedures were performed using disposable material. Measurements and classification of SBP and DBP complied with criteria from the Brazilian Society of Cardiology. 18 Data were stored and analyzed using Sigma Stat for Windows, version 2.03. Data analysis included descriptive statistics of variables. Correlation among variables was verified using the Pearson correlation coefficient. Differences between men and women were found using Student's t-test and the ANOVA one way with post-hoc Tukey was used for the age groups. A level of significance of p<0.05 was adopted for all the treatments.
Results
The average BMI of professors was 25.14 ± 13.62 Kg/m². There was an overall prevalence of being overweight in 46.89% of the individuals and of obesity in 8.96% of the individuals. There was no indication of low weight for either of the sexes. The average WHR was 0.89±0.06 for men, while 19.42% of the individuals presented high risk. Women presented an average WHR of 0.78±0.06, while 11.91% presented high risk.
The prevalence of high cardiovascular risk among all the participants, regardless of gender, was 17.24%. The average AC was 92.51±10.01 cm for men and 82.35±9.08 cm for women. High cardiovascular risk (46.9%) was verified among all the participants regardless of gender: 43.69% of men and 54.76% of women.
The overall TC average was 182.88±30.49 mg/ dl, while 25.39% of the individuals were classified as "borderline" and 3.97% was classified as "high". The average TG was 154.19±71.14 mg/ dl, while 22.48% of the individuals presented borderline values and 20.16% presented high levels. No individuals were considered to have very high levels. The participants' overall average blood glucose was 86.06±12.05 mg/dl. A total of 3.45% of the individuals presented impaired fasting glucose and 1.38% of the individuals presented fasting plasma glucose values that suggest Diabetes Mellitus.
The average SBP and DBP were 116.72±11.16 mmHg and 77.55±8.29 mmHg, respectively. SBP by itself indicated that 46.89% of the individuals were in the prehypertension stage and 4.14% were in stage 1 of hypertension. No individuals were in stage 2 of hypertension. Taking DBP into account, 48.96% of the professors were classified as being pre-hypertensive, 13.1% as hypertensive stage 1, and 0.7% as hypertensive stage 2. Alterations both in SBP and DBP indicate that 19.31% of the individuals present prehypertension parameters and 16.55% present hypertension parameters. The descriptive analysis concerning the studied variables and comparison among variables according to gender is presented in Table 1 . Table 2 shows the descriptive analysis of the studied variables and comparisons according to age groups, regardless of sex. The variables that indicate cardiovascular risk, such as WHR, AC, TC, TG and SBP, increase in a statistically significant manner after the 50 years old. Table 3 presents the Pearson's correlation matrix (r) for the sexes combined for all the variables analyzed. We note that BMI presented strong correlation with AC and moderate correlation with WHR and SBP. Additionally, moderate correlations were found between WHR and AC, between AC and SBP, and between SBP and DBP. 20 where being overweight was observed in 37.1% of the individuals and obesity was observed in 8.7%, with a tendency for a greater prevalence of overweight cases. Moreira et al. 9 found a prevalence of 53% of being overweight/obesity among administrative technicians working at UFV. Moreira et al. 10 also found a prevalence of 46.3% of being overweight among professors and administrative technicians working at the Center for Agricultural Sciences at UFV. The average BMI of women was below the BMI of men, similar to the results reported in other studies. 2, 3 A variation between sexes in terms of BMI is observed when these are compared among studies involving different population groups. 5, 7 The higher BMI average found among men, may be explained by their larger amount of lean body mass, that is, it explains the higher body weight among these individuals. 21 No statistical differences were found in regard to BMI behavior in the different age groups, however, BMI was associated with age (r=0.21; p<0.05), reinforcing the trend of weight gain after 50 years old. Cassani et al. 3 did not find differences in BMI for women in different age groups but found a tendency of increased BMI with aging. Increased 286 • Invest Educ Enferm. 2014;32 (2) body fat and reduced lean body mass accompany the aging process due to genetic changes that accrue from this process, 22 reduced levels of physical activity, and changes in eating habits 19 that can affect BMI and, consequently, influence cardiovascular risk. The average WHR was 0.86, with a prevalence of 17.24% of the participants, who presented high cardiovascular risk. National studies show discrepant values for WHR.
Afonso and Sichieri 23 found that 48.8% of the women and 22% of the men in their study assessing residents of the city of Rio de Janeiro, RJ, Brazil, presented high cardiovascular risk because of their high WHR. Additionally, Cabrera et al. 11 also found higher values for WHR in women cared for in a geriatric outpatient clinic at the State University of Londrina, Brazil, the average value of which was 0.92. These results suggest that the professors at UFV presented less central obesity when compared to individuals of other regions of Brazil. Such a fact is important, especially because fat in the abdominal region is a predictor of cardiovascular disease and diabetes. 24 Similar results were found by Rezende et al. 7 in a population of college workers: women presented an average WHR of 0.89 and men presented an average of 0.87. Almeida, Almeida and Araújo 8 report an average value of 0.85, suggesting that the occupational activity of professors is by itself sedentary in nature. There are also certain geographic characteristics of the region explaining it. Viçosa is a city located in the mountainous region of Minas Gerais and has few flat areas, which, coupled with unplanned urbanization processes, do not provide areas appropriate for exercise. Additionally, behavioral characteristics like the practice of using cars to go to work may influence the deposition of fat in the abdominal region.
Differences were found for WHR, both between sexes and among age groups; higher values were found among individuals older than 50. Additionally, high WHR is associated with a higher number of hospitalizations 23 and increased mortality. 11, 16 The average AC was 89.57 cm, with a prevalence of 46.9% of individuals with high cardiovascular risk. A total of 58.95% of the individuals assessed in the metropolitan region of São Paulo, SP, Brazil presented increased AC. 5 Rezende et al. 7 report that 64.07% of the workers at UFV present increased AC. Such values are higher than those presented in this study.
Women presented lower AC than men. This result differs from the findings of Viebig et al. 5 , who observed an opposite trend, in which higher values were found among women, and also from results reported by Rezende et al. 7 , who did not find differences between sexes. AC was higher in individuals older than 50 years old, which is also a result reported by other studies. 3, 7 Additionally, AC was associated with BMI (r=0.86; p<0.01) and with WHR (r=0.67; p<0.01), demonstrating that aging may affect the accumulation of abdominal fat, leading to increased cardiovascular risk. Excess abdominal fat, especially when associated with aging, predisposes individuals to a higher risk of stroke 24 and death. 11, 16 It may also lead to losses in the social and intellectual spheres due to the need for individuals to be removed from their occupational activity, possibly leading to financial burden for the state since these are state university faculty members. 25 These values show that the glucose levels of professors are below those found in regional and national studies, meaning that this population group is at a lower risk of developing diabetic microangiopathy, coronary disease, nephropathy, and chronic hypertension. 17 Regional data are similar in a study conducted with a population from Teixeira, MG, Brazil cared for the Family Health Program: 5.79% of the individuals presented altered capillary glucose. 12 Because Diabetes Mellitus is an independent CRF, these findings reinforce the view that the faculty members at UFV are less exposed to cardiac risk when only glucose level is taken into account. 7 reported that an average TG of 108.5 mg/dl was found among women and an average TG of 144 mg/dl was found among men. These results reveal both a higher TG and a greater frequency of cases of altered TG in this sample. Dietary habits, daily level of exercise, and smoking habits may interfere in these parameters since there is a positive association between these factors and increased TG. 28 Some anthropometric indicators show an association with TG, such as BMI (r=0.21; p<0.05), WHR (r=0.2; p<0.05), WHR (r=0.2; p<0.05), AC (r=0.27; p<0.01). This may be explained by the quantity of adipose tissue available in TG concentrations, since free fatty acids that are released from the adipose tissue through lipolysis are responsible for supplying energy for the body and for the re-esterification of TG. 29 Therefore, individuals with a greater quantity of adipose tissue are able to free more fatty acids and produce increased concentrations of TG in the blood, increasing the likelihood of this factor of influencing the genesis of cardiovascular diseases. In this case, clinical monitoring of individuals with high values of TG is recommended on the part of physicians and nurses in order to complement the behavior of this lipid component and lead to the best intervention.
The average SBP and DBP were 116.72 mmHg and 77.55 mmHg, respectively, which were considered to be within normal levels. 18 A total of 19.31% of the individuals were considered pre-hypertensive and 16.55% were considered hypertensive. National data 25 indicate that hypertension (HA) affects 28.5% of Brazilians; its prevalence in the Southeast is 29.1%. Another national study assessing CRF in Brazilian capitals 20 shows that HA ranges from 15.1% (Palmas,TO) to 24.9% (Recife, PE). In Belo Horizonte,MG, HA affected 23.7% of the participants: 22.7% of the men and 24.5% of the women. Based on these findings, the professors assessed in this study present lower blood pressure levels when compared to the regional and national contexts. This result may have been influenced by the professors' higher educational level, reflected in improved self-care. 4 Specifically at UFV, several studies addressing HA have been developed over the years and report that 23.2% of professors and administrative technicians 10 and 20.3% of administrative technicians are affected. 9 These figures show that there is a tendency of lower HA prevalence, perhaps a result of preventive measures and treatment of this disease on the UFV campus.
Women experience significantly lower pressure levels when compared to men both in regard to SBP and DBP, which is a fact reported in the scientific literature. 4 Both sexes, however, presented blood pressure within normal levels, which is a positive factor for the prevention of cardiovascular disease. 18 SBP increases with age, especially after the age of 50, which is in agreement with other studies. 4 The natural aging process experienced by the assessed professors calls for the adoption of preventive measures, such as increasing daily exercise, improving diet, and improving self-care in order to mitigate the naturally occurring increase in blood pressure. SBP showed positive association with BMI (r=0.52; p<0.01) and AC (r=0.57; p<0.01), suggesting that obesity, especially abdominal obesity, can influence pressure levels, contributing to increased cardiovascular risk. Such a result is corroborated by Jardim et al. 4 in a study conducted with residents of a state capital in Brazil and reported that individuals with excess weight are 1.44 more likely to be affected by hypertension than their normalweight counterparts. Moreira et al. 30 also found in a study with college professors that individuals with excess weight had a higher likelihood of experiencing hypertension (OR= 2.75; IC= 1.26 -6.06; p<0.001). Considering that the studied population presents a high prevalence of being overweight, measures to control and reduce body weight need to be adopted. Such measures should be based on regular exercise and nutritional orientation in order to prevent the development of being overweight/obese, which is an independent risk for coronary diseases that, when associated with hypertension, aggravates cardiovascular risk among professors at UFV.
The results show that some CRF display associations among themselves, such as BMI, AC, WHR, SBP, DBP, glucose and TG. Preventive and control measures intended to influence a given factor may indirectly reduce other factors that may be associated with the first. Therefore, the development and implementation of educational strategies and intervention protocols should be based on actions that influence more than one CRF with the objective to improve the application of human and material resources and maximize health benefits achieved through these interventions. Even though the professors assessed presented parameters consonant with national and state contexts, they still require monitoring to prevent a potential increase in this prevalence with a consequent increase in cardiac risks.
Conclusion
The most prevalent cardiovascular risk factors observed in the population of faculty members were excess weight, accumulation of abdominal fat and hypertriglyceridemia. When compared to men, women are less exposed to risk factors, suggesting they are at a lower risk of developing cardiovascular disease. In regard to age, an increase in the exposure to risk factors as individuals age was observed. Therefore, we suggest the adoption of control measures and the monitoring of existing cases on the part of the professionals involved in primary health care, such as nurses, physical educators, physicians, and nutritionists with the objective of preventing complications and also tracking and identifying new cases. Hence, we highlight the importance of health promotion policies and of the redirection of already existing policies so that these assume a preventive nature to reduce the incidence of risk factors of cardiovascular diseases. We believe that significant benefits, both social and economic, will be achieved in the long run by reducing the prevalence of modifiable risk factors present in this population.
This study has some limitations because other variables that may be associated with CRF such as ethnicity, socioeconomic profile, and the ingestion of sodium and fat, social behavior, leisure and sedentariness, were not taken into account. We note, however, the results are in agreement with data reported by various national studies.
